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SIMPLIFICATION OF ACCESS TO HYDROLOGIC DATA FOR KENTUCKY
THROUGH AN ONLINE, INTERACTIVE GIS TOOL
Kenneth R. Odom and Mark A. Ayers
U. S. Geological Survey
9818 Bluegrass Parkway
Louisville, Kentucky 40299
502-493-1933 / 502-493-1910
krodom@usgs.gov / mayers@usgs.gov
Minimizing the effects of land-use practices and water use (including water-supply
withdrawals and wastewater disposal) on water resources often involves the process of
planning, design, permitting, implementation, and assessment of best-management
practices (BMPs) that control runoff quantity and quality. This process depends upon
reliable, accurate, and reproducible estimates of basin characteristics (watershed area,
mean slope, mean elevation, soil properties, and land cover), runoff quality (nutrient
loads), and runoff quantity (7-day low flows with 2- and 10-year recurrence interval,
mean annual flow, and peak-flow statistics). In most cases, these data are needed for
locations where no measured data are available. In addition, accessing this information is
frequently a rigorous task.
The U.S. Geological Survey (USGS), in cooperation with the Kentucky Division of
Water, has developed an interactive tool that allows users the ability to easily obtain
hydrologic information. The overall goal of the project was to provide those involved in
watershed planning, assessment, hydrologic-design, and permit review with reliable and
reproducible hydrologic information at user-selected stream sites in Kentucky, but
without requiring users to invest heavily in computer technology, GIS skills, or
hydrologic analyses. This has been accomplished by linking hydrologic data to an
existing ArcIMS mapping interface at the Kentucky Division of Geographic Information.
Users can access the interactive, online tool on the Internet at
(http://kygeonet.ky.gov/kyhydro/viewer.htm) and request hydrologic information by
zooming and clicking on selected features. For example, a permit reviewer may be
interested in the low-flow statistics at a point on a stream where a new wastewaterdischarge point is proposed. The reviewer has the option of manually entering the
coordinates of the discharge point and having the map go directly to that point, or the
reviewer can zoom from a statewide view to the point of discharge. After the discharge
point and the STREAM DATA layer are visible, the reviewer can use the IDENTIFY
tool to click on the stream at the discharge point and view the flow statistics. Similarly,
an engineer wanting to size a culvert for a 25-year peak flow could access peak-flow
statistics for a selected stream in the same manner. The LAYER list gives the user the
ability to select other features: USGS GAGING STATIONS, a GENERALIZED SOILS
map, a SINKHOLES layer, and a STREAM REACH DRAINAGE AREAS layer.
Selection of a USGS streamflow gage provides the user with a link to the USGS database
to download streamflow records. The STREAM REACH DRAINAGE AREAS layer
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provides information such as basin slope, percent impervious, and basin area for a
watershed upstream of a selected stream reach.
Currently (January 2006), the data-population work is approximately 75 percent
complete. Upon completion of the SPARROW model, estimates of loads for total
nitrogen and total phosphorus will be available. Additional streamflow statistics that are
currently in the process of being compiled also will be made available through the online
tool above.
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In September, 2004, The Kentucky Commonwealth Office of Technology (COT) was
awarded $750,000 from the US Environmental Protection Agency (USEPA)’s
Environmental Information Exchange Network (EIEN) to develop the Kentucky
Watershed Modeling Information Portal (KWMIP). This 2-year project will develop a
web-based portal to quickly and accurately deliver current, and appropriately formatted,
watershed model input data for selected models.
In order to design KWMIP to address the needs of future portal users, a Technical
Advisory Group (TAG), consisting of future portal users and experts from agencies,
academia, non-profits and consultants, are advising the Project Partners regarding model
selection and key model input datasets, identifying portal functions and training needs.
Over 80 individuals were invited to participate on the TAG, which to-date has delivered
the following products in concert with other project partners:
1. User Needs Analysis (UNA): During the TAG meetings important models were
discussed and a conceptual overview of key portal functions was arrived at. Key
findings by 38 TAG participants in UNA Meetings (August, 2005) include:
• Significant enthusiasm for the KWMIP Project, including the KY Climate Model.
• Of 24 models used by UNA participants, 10 models and 2 tools were selected for
further consideration in KWMIP, with emphasis on models in the USEPA’s Region
IV Modeling Toolbox to support development of Total Maximum Daily Loads.
• Emphasis on quality assurance, metadata, temporal and spatial resolution and a data
catalog, which would provide information on other potentially useful datasets.
• Karst geology covers a significant portion of Kentucky and a clear discussion of data
considerations in karst regions will be very important.
5

With KWMIP Project Partners: Demetrio P. Zourarakis, Ph.D. (DGI), Bill Caldwell, Lee Colten, Ann
Fredenburg, Eric Liebenauer, Kay Harker, Peter Goodmann (KDOW), and Mark Ayers (USGS, KY Water
Science Center).
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Training needs include technical (i.e., how to use KWMIP), and managerial (i.e., how
to use model results to make decisions).
2. Data Matrix (DM): A TAG Subcommittee, the DM Working Group, summarized
data needs for the short listed models (QUAL2K, EFDC, HEC, HSPF, Load Duration
Curves, LSPC, ModFlow, SWMM, WASP) and explored the capabilities of two tools
(BASINS, WCS). Approximately 70 datasets, including 27 spatial (i.e., geographic),
and 42 tabular datasets identified. Over 80 sources of data have been identified thus
far. Many spatial data layers are anticipated to be previewed and served through
enhancements to the DGI’s existing web services. The DM is being used to prioritize
data layers for access through KWMIP.
3. Use Case (UC): The UC describes the functional requirements of the portal based on
the UNA. Key functions include: user registration and log-in, option to select a
KWMIP supported model or to simply use KWMIP for browsing and downloading
data, and data preview. As currently envisioned, the user will have four options to
define study area boundaries that KWMIP will use to clip their selected data.
Automated geographic data transformations are anticipated to include merge, clip,
and project. Compressed files will be sent to an FTP site for user retrieval. KWMIP
User Community Support functions under discussion include a searchable Data
Registry to facilitate user contacts to obtain data that are not served by KWMIP and
Data Standards to encourage standard formatting of registry data. Training materials
and Help functions will be available. KWMIP users will interact through the Listserv
and Feedback pages. The draft UC was discussed with the TAG in December, 2005
and finalized in January, 2006.
4. Kentucky Climate Model: The US Geological Service (USGS) has been continuing
work on development of the KY Climate Model for temperature and precipitation.
The model applies and enhances a spatial regression approach that has been applied
in New Jersey and Colorado. The spatial regression model equations have been
established and work on the user interfaces is ongoing. The KY Climate Model will
be accessed through KWMIP to provide daily temperature and precipitation model
results in model-ready format. A brief demonstration of the model will be provided
during the presentation. The TAG will have the opportunity to evaluate Climate
Model features and beta-test the portal. The portal is anticipated to be operational in
September, 2006. Technical training on the use of the portal and managerial training
on the uses of modeling to support decision-making will be provided to interested
participants.
KWMIP’s next steps include:
1. Portal Build and Test: The OGC anticipates that a request for proposals, to build
the portal using open interface specifications will be issued in January, 2006, with
responses due in February, 2006, and portal build anticipated to begin in April, 2006.
2. Beyond the Grant: A Long Term Operations and Maintenance Plan will be
developed and implemented to ensure portal viability beyond the grant term. This will
include updating data sharing agreements. The KWMIP Listserv and Feedback pages
will be used to continually optimize services. Additional funding will be sought to
enhance KWMIP functions and data services.
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A Comparison of Manually and DEM Delineated Watersheds
Andrew C. Kellie
Jane Benson
Mike Kemp
Murray State University
Murray, KY 42071
andy.kellie@murraystate.edu
The purpose of this research is to compare watershed area and main stem length
calculations for watersheds delineated both manually and by use of digital elevation
models (DEMs). Watershed delineation provides basic data for watershed and runoff
modeling as well as for geomorphic description for the watershed. Errors or mistakes in
such delineation will result in erroneous results for all dependent calculations.
Use of DEM-based watershed delineation algorithms, such as TOPAZ, ostensibly provide
a repeatable (precise), non-biased method for watershed delineation. However, DEMbased delineation correctness (accuracy) must be dependent on not only the algorithm
involved, but on DEM resolution as well.
This research compares the results of manual and DEM-based watershed and main stem
delineation on six watersheds located in three physiographic regions of Kentucky.
Manual delineation employed 1:24,000 USGS topographic quads. Automated
delineation used both BASINS and WMS software and employed both 10 meter and 30
meter resolution DEMs.
The results of this work show DEM-based watershed and main stem delineation to be
both precise and accurate. Results for automated delineation approximate those obtained
by manual methods. However, experience with DEM-based delineation techniques also
shows the benefit of being able to edit the results of the automated delineation to ensure
accurate location in those isolated instances where data noise, DEM resolution, or other
factors result in an apparently erroneous divide or stream location.
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OF FARM PONDS AND SINKHOLES: AUTOMATED FEATURE EXTRACTION
FROM KENTUCKY’S NAIP IMAGERY USING ERDAS IMAGINE® 8.7, AND
FEATURE ANALYSTTM 4.0 FOR ESRI TM’s ArcGIS TM 9.1
Demetrio P. Zourarakis1*
PhD, Remote Sensing and GIS Analyst – COT – DGI
*
Presenting author
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Digital imagery presents the opportunity for applications of interest to environmental and
natural resource information specialists, such as the extraction of GIS (vector – or
feature) layers from remotely sensed data. The extraction of features from digital imagery
using manual photo-interpretation and heads-up digitization is laborious, time consuming
and hence costly, and requires trained labor which is a scarce resource. As a viable
alternative, automated feature extraction with machine-learning software is becoming
commonplace.
Kentucky recently purchased current, state-wide high resolution digital orthophotography
from the National Agricultural Imagery Program (NAIP). The imagery was acquired
during the 2004 growing season or leaf-on (late spring/early summer), at a 1-m ground
resolution, in 3 bands (visible, RGB), and 8 pixels per band. Following the re-projection
of the original data, this imagery was used by the Kentucky Division of Geographic
Information (DGI) to update the state’s base map, served by DGI’s various Web mapping
services - or “portals” (e.g. the Commonwealth Map at:
http://kygeonet.ky.gov/tcm/viewer.htm). The imagery is also available for downloading,
adding to the state’s significant data holdings, collectively known as the KY Geonet:
(http://kygeonet.ky.gov).
Farm ponds, with varying degrees of turbidity, and developing sinkholes are common
feature elements in Kentucky’s changing landscape, and are subject to temporal changes
depending on climactic/meteorological regimes and management variables. There are
strong indications that in addition to observable, mapped or unmapped sinkholes, the
beginning stages of formation of these features may be observable by their seasonal
effects on vegetative cover stress (Dinger and Currens, 2006). Locations with known
karst processes were selected in the Cadiz and Guston quadrangles, in Trigg and Meade
Cos., respectively to test proposed image processing methodologies. The original NAIP
imagery was enhanced spectrally by utilizing ERDAS® Imagine 8.7. The Feature
AnalystTM 4.0 extension for ArcGISTM 9.1 was trained and used to extract feature layers
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from the imagery (Figures 1 and 2). Results are compared with known geospatial
sinkhole vector layers (Kentucky Geological Survey- KYRaster; SSURGO), the National
Hydrographic Dataset, and the Digital Raster Graphics (KRG) topographic quadrangle
series.
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Figure 1. Cadiz Quadrangle (Trigg Co.): (a) original RGB imagery; (b) decorrelation
stretch, inverted scale; (c) RGB to IHS color space transformation; (d) band 1 of principal
components transformation, inverted scale; (e) “sinkhole” feature layer extracted from
image (a); “sinkhole” feature layer extracted from image (c). (Scale: approx. 1:1,000).
(d)

(e)

(f)

Figure 2. Guston Quadrangle (Meade Co.): (a) original RGB imagery; (b) bands 1 and 2
(R,G) of principal components transformation, inverted scale; (c) “pond” feature layer
extracted from image (b). (Scale: approx. 1:7,500).
(a)

(b)
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